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th group. Hydrocarbons in which one atom of carbon is combined with four other carbon atoms.-Of this group only one member is known, namely carbdimetliyldiethyl, which boils at 86°.
I t thus appears that from the boiling-point of a hydrocarbon of the series C?i H 2re+2 conclusions may be drawn concerning its constitution, just as in the series of aromatic hydrocarbons Further researches must show whether the law which I have pointed out in this paper is a general one. 
Oxidation Products.
In a former communication'!' I have shortly described the action of dif ferent oxidizing agents upon some of the saturated hydrocarbons ; the fol lowing paper contains some further results which I have since then obtained. One of the most striking properties of these compounds is, that they are with the greatest difficulty acted upon bv any oxidizing substance in the cold. On heating them, however, a reaction sets in, and either they are completely burnt up to carbonic dioxide and water, or other oxidation pioducts besides those two are formed in comparatively small quantities; thus chromic acid produces some acetic acid. Fuming nitric acid, which in the cold shows no action whatever, even if left in contact with one of these hydrocarbons for months, acts rather violently on gently heating, acid of the specific gravity 1 '4 acts in a similar way, and produces the same products, but the reaction is much less violent. I he apparatus which o f the Series Cn H 2n+2• used consisted of a glass flask of about one litre capacity, the narrow neck of which was several feet in length, and surrounded by a wider tube through which cold water flowed. The hydrocarbons treated in this way were hexyl hydride and octylhydride (from petroleum), and diamyl. They were heated with the acid as long as red fumes were evolved; the liquid left in the flask was then distilled in a retort, until the unaltered hydrocarbon together with the greater part of the diluted nitric acid had passed over. The syrupy residue was heated in a steam-bath as long as nitric acid va pours escaped. A thick syrupy mass was left, from which, on cooling, a crystallized acid was deposited ; on adding water these crystals dissolved, whilst a thick yellowish oil separated. This oil is insoluble in water, but somewhat soluble in the aqueous solution of the crystalline acid, which therefore cannot be obtained quite free from the oily substance by recrystal lization o nly; but this may be effected by washing the crystals with cold ether, which dissolves very little of them, whilst the oil itself is very soluble. The acid obtained from octylhydride and that from diamyl melted at 180° C., and showed all the characteristic reactions of succinic acid; that from hexylhydride, from which I obtained only a very small quantity, could not be completely freed from the yellow oil, and therefore did not show a defi nite melting-point; it began to fuse at about 120°, and became perfectly liquid at 150°; it exhibited, however, all the reactions of succinic acid; and the following analyses, although they do not agree very well, yet show that it was this compound. From the acids the calcium and the silver-salt were prepared by neutralizing the aqueous solution with calcium carbonate and concentrating the filtered solution by boiling, when the salt separated in microscopic needles. Calcium succinate obtained in this way has the formula C4H 4 C a0 4+ H 20 ; the quantities of water and calcium found agree with this composition. The water was determined by drying the salt at 180° C., and the calcium by heating the dried salt over the blowpipe until the residue had a constant weight. To obtain the silver-salts, the solution of the calcium-salt was precipitated by silver-nitrate and the washed precipitate dried at 120°, and the silver c etermined by igniting. _ into a red resinous substance. It dissolves very easily in fuming nitric acid ; on boiling this solution for some time the oil is converted into a white solid, which separates as crystalline powder on addition of water, and which crystallizes from alcohol in large flat needles. I did not obtain suffi cient of this compound for a satisfactory analysis ; also the quantity of suc cinic acid obtained is always very small in comparison to the amount of hydrocarbon used, which is to the greatest part oxidized to water and car bonic dioxide. The distillate obtained after the oxidation contains, besides unaltered hydrocarbon and diluted nitric acid, also a small quantity of fatty acids and of nitriles. I have only examined those which were derived from diamvl. The liquid was neutralized with sodium-carbonate, the diamyl separated and distilled ; after the hydrocarbon had passed over, the thermometer rose, and between 230°-235° a small quantity of a yellowish liquid passed over, which had the characteristic smell of the nitriles of the fatty acids. On heating it with an alcoholic potash solution, ammonia was given off. I tried to convert the potassium-salt thus obtained into the silver-salt, but obtained the latter only in small quantity and in an impure state, so that I could not analyze it. The boiling-point of the nitrile agrees with that calculated for caprinitrile, C10 H 19 N. The solution of the sodium-salts was evaporated, and the residue distilled with a small quantity of nitric acid; the acid dis tillate, on which oily drops swam, smelt of valerianic acid. It was neu tralized with ammonia, and precipitated with silver-nitrate in three fractions.
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(1) Fraction contained 45'27 per cent, of silver. (2) ,,
> )
,, jj 4!)'50 ,, ,,
Silver-cenantliylate contains 45-57 per cent. Ag, and silver-valerate 51-67 per cent. Ag. The fatty acids, which were formed by oxidizing diamyl with nitric acid, consisted therefore of oenanthylic, valerianic, and no doubt also caproic acids. I have further examined the products which are obtained by oxidizing the amyl acohol derived from petroleum. As I have shown in a former communication*, the amyl compounds obtained from fusel-oil appeal to be identical with those from petroleum, as they have the same specific giavity and the same boiling-points ; the only difference which I found is that the boiling-point of amylhydride is about 4° higher than that deiived fiotn the fermentation alcohol. The whole quantity of amyl alcohol which I had prepared from petroleum was only 3 grammes. As oxidizing mixture I used a solution of two parts of potassium bichromate in ten parts of water, to which was added three parts of sulphuric acid. The alcohol was added to the cold liquid, and the reaction moderated by surrounding the flask with cold water. As soon as the reaction was finished the liquid was distilled, and the acid distillate, which smelt strongly of valerianic acid, neu tralized with sodium-carbonate; a small quantity of a neutral oil remained undis solved, which was removed, and the solution of the sodium-salt evaporated to dryness. The residue was distilled with sulphuric acid, and from the distillate, on which an oily acid swam, a silver-salt prepared.
(1) 0-3190 of this salt gave 0-1830 Ag.
(2) 0-2408 of salt of another preparation gave 0-1358 Ag.
Salt No. 1 contained, therefore, 57'3 per cen cent. Ag. This composition differs very much from silver-valerate, which contains 5T67 per cent. Ag ; yet the characteristic odour of the distillate leaves no doubt that a considerable quantity of valerianic acid was present, which must have been mixed with a lower member of the fatty acid series. I soon found that acetic acid was present; for on distilling the residue in the retort and collecting separately the last distillate, a liquid was obtained which smelt of acetic acid. I t was converted into the silver-salt. 0-2340 of this salt gave 0-1485 Ag, or contained 63*46 per cent. Ag, whilst the calculated percentage is 64-67 per cent. Pedler has found that active amyl alcohol yields on oxidation, besides valerianic acid, a considerable quantity of acetic acid* the same products, therefore, as amyl alcohol from petroleum.
. . r . The neutral oil above mentioned was treated again with the oxidizing mixture, which had hardly any action on it in the cold; it was therefore dried and distilled. The greatest portion boiled between 97°-120 , and distilled on rectification nearly wholly between 95°-105°. It had a plea sant fruitv smell, and formed with hydrogen sodium-sulphite a crystalline compound. The analysis yielded the following results 0*3080 substance gave 0*7740 C 0 2 and 0*32^0 H 2 O. How this compound, which without doubt was an aceton, has been formed I am at a loss to understand. The very small quantity of liquid boiling above 120° consisted chiefly of amylvalerate ; at least it had the odour of this ether. I should have wished to be able to give more definite results, but the preparation of amyl alcohol from petroleum is difficult and requires a very long time. But as the oxidation-products of the different amyl alcohols are being at present investigated by different chemists, I thought it would not be without interest to publish these incomplete results.
Y . " O n th e C o n stitu tio n of C apryl A lcohol from C asto r-o il/5 B y C. S c h o r l e m m e r . C om m unicated by P rof. G. G. S t o k e s, Sec. B .S . R eceived M ay 7, 1868.
There is perhaps no other compound known which has been so often and so fully investigated by different chemists, and yet whose constitution is clouded in so much obscurity, as the alcohol which is obtained by dis tilling castor-oil soap with caustic alkalies. From the time of its discovery until recently, this compound has been alternately considered by one in vestigator to be capryl or octyl alcohol, and by another to consist of cenanthyl or heptyl alcohol. As a proof that it is capryl alcohol, Bouis states that, by the moderate action of nitric acid, a small quantity of caprylic acid is produced, the greater part of the alcohol, however, being oxidized to lower members of the fatty acid series*; and Kolbe concludes, from the formation of these acids, that it is a secondary or isoalcohol, probably rcn3 C H 13 f . As I shall show in this paper, Kolbe's OH methyl-hexyl carbinol, C view is correct; by moderate oxidation, the alcohol loses two atoms of hydrogen, and is converted into the corresponding acetone, methyl cenanthol, the same compound which is generally obtained as a byeproduct in the preparation of the alcohol. The alcohol which I used was prepared by distilling a mixture of castor-oil soap and caustic soda in a flask of thin copper-sheeting as quickly as possible. The distillate was repeatedly rectified over fused caustic potash, the portion boiling below 200° C. only being collected. The alcohol was isolated from this liquid by fractional distillation ; its corrected boiling-point was 181° C. The portions having a lower boiling-point consist of hydrocarbons, which combine with bromine, probably members of the olefine series, amongst which octylene, boiling at 125° C., preponderates. A considerable quantity of liquid distilled above 1G0°, the boiling-point remaining somewhat constant at 170° C. Neither
